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Hand grenade with wave-forming means between chambers 

Abstract 

A hand grenade whose interior is divided into two chambers receiving the explosive 
charge, said chambers being superjacently arranged and open in respect of each other, 
whereby the detonation wave originating from the detonator in the lower of said two 
chambers is influenced. 
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Claims 



What is claimed is: 

1 . An improved hand grenade having a non-spherical elongated fragmentation body 
substantially surrounding an elongated interior chamber, an explosive within the interior 
chamber, a detonator head and a detonator tube connected to the detonator head, wherein 
the improvement comprises the interior chamber being formed with a cross-sectional 
constriction intermediate the length thereof with an annular rib sub-dividing the chamber 
into an upper chamber and a lower chamber so as to act as a wave-forming means 
between said upper and lower chambers, said upper chamber being superjacently 
arranged above and communicating with the lower chamber, said lower chamber having 
a length of at least half the length of the elongated interior chamber, said lower chamber 
having a curved side wall which projects inwardly at its upper end to form said annular 
rib, and wherein the detonation tube is extended from the detonator head through the 
upper chamber into the lower chamber. 

2. An improved hand grenade according to claim 1, wherein said lower chamber has a 
length equal to approximately two thirds of the length of the elongated interior chamber 
of the hand grenade. 

3. An improved hand grenade according to claim 1 or 2, wherein said annular rib between 
said lower chamber and said upper chamber has a triangular cross-section. 

4. An improved hand grenade according claim 3, wherein said annular rib has faces 
which are directed one toward said lower chamber and the other toward said upper 
chamber, and said faces have a concave curvature. 

5. An improved hand grenade according to claims 1 or 2, wherein said constriction has a 
circular cross-section and said upper chamber has a circular cross-section, the circular 
cross-section of the constriction having a diameter which is greater than half the 
maximum inside diameter of said upper chamber. 

6. An improved hand grenade according to claim 3, wherein said constriction has a 
circular cross-section and said upper chamber has a circular cross-section, the circular 
cross-section of the constriction having a diameter which is greater than half the 
maximum inside diameter of said upper chamber. 




7. An improved hand grenade according to claim 4, wherein said constriction has a 
circular cross-section and said upper chamber has a circular cross-section, the circular 
cross-section of the constriction having a diameter which is greater than half the 
maximum inside diameter of said upper chamber. 

8. An improved hand grenade according to claims 1 or 2, wherein said constriction has a 
circular cross-section and said lower chamber has a circular cross-section, the circular 
cross-section of the constriction having a diameter which is greater than half the 
maximum diameter of said lower chamber. 

9. An improved grenade according to claim 3, wherein said constriction has a circular 
cross-section and said lower chamber has a circular cross-section, the circular cross- 
section of the constriction having a diameter which is greater than half the maximum 
diameter of said lower chamber. 

10. An improved grenade according to claim 4, wherein said constriction has a circular 
cross-section and said lower chamber has a circular cross-section, the circular cross- 
section of the constriction having a diameter which is greater than half the maximum 
diameter of said lower chamber. 

1 1 . An improved hand grenade according to claim 1 or 2, wherein the detonator tube has 
a portion located in said upper chamber that has a tapered configuration with an outside 
surface increasing conically in an upward direction. 

12. An improved hand grenade according to claim 4, wherein the detonator tube has a 
portion located in said upper chamber that has a tapered configuration with an outside 
surface increasing conically in an upward direction. 

13. An improved hand grenade according to claim 1 1, in which said tapered portion 
comprises a conical plastic member and a cylindrical detonator tube portion over which 
said conical plastic member is engaged. 

14. An improved hand grenade according to claim 1, in which both in the region of said 
lower chamber and in the region of said upper chamber, the fragmentation body 
comprises a plurality of individual metal fragments embedded in a carrier layer. 

15. An improved hand grenade according to claim 14, in which the carrier layer is formed 
of a plastic material. 

16. An improved hand grenade having a non-spherical elongated fragmentation body 
substantially surrounding an elongated interior chamber, an explosive filled within the 
interior chamber, a detonator head and a detonator tube connected to the detonator head, 
wherein the improvement comprises the interior chamber being formed with a cross- 
sectional constriction intermediate the length thereof with an inwardly projected annular 
rib sub-dividing the chamber into an upper chamber and a lower chamber on opposite 
sides thereof so as to act as a wave-forming means between said upper and lower 




chamber, said upper chamber being superjacently arranged above and communicating 
with the lower chamber, said lower chamber having a length of at least half the length of 
the elongated interior chamber, said lower chamber having a curved side wall which 
projects inwardly at its upper end to form said annular rib, and wherein the detonation 
tube is extended from the detonator head through the upper chamber into the lower 
chamber so that the detonation firing point is approximately at the center of the lower 
chamber. 



Description 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to a hand grenade having a fragmentation body and a detonator 
head from which a detonator tube with the detonator projects into the lower half of the 
interior of the fragmentation body, which is filled with explosive. 

2. Description of the Prior Art 

The fragmentation body of a hand grenade is usually a cast iron member of a plastics 
material member with embedded metal particles. As a result of detonation of the 
explosive charge which is disposed in the interior of the fragmentation body of the hand 
grenade, the fragmentation body is broken up and the fragments or the metal particles 
embedded in the fragmentation body are scattered. The breaking-up of the fragmentation 
body, or the energy which is imparted to the fragments or to metal particles embedded in 
plastics material, is not usually distributed uniformly over the fragmentation body. It 
would in fact be possible to achieve approximately uniform scatter of the fragments or 
metal particles, with a spherical fragmentation body, if detonation of the explosive charge 
begins at the middle of the sphere, that is to say, the middle of the sphere is at the same 
time the detonation firing point. In this case, the spherical wave front of the detonation 
wave originating from the detonation firing point would reach all points on the spherical 
inside surface of the fragmentation body simultaneously and would there convert its 
energy uniformly over the spherical surface of the fragmentation body, which results in 
the fragments or metal particles being scattered uniformly in all directions. In practice 
however, hand grenades are not of a spherical configuration in most cases, but are 
approximately egg-shaped as this shape is more manageable than the spherical shape, for 
a hand grenade of larger volume. In particular in such approximately egg-shaped hand 
grenades, the detonation firing point is not at the centre of the explosive-filled interior of 
the fragmentation body, but in most cases is in the lower half of the interior of the hand 
grenade, at a position remote from the detonator head, for it is in the lower half of the 
interior of the hand grenade that the detonator is located, in the detonator tube which is 
connected to the detonator head. 




Initiation of the explosive charge is effected from the detonator. In such a hand grenade, 
the spherical wave front of the detonator wave whose centre (detonation firing point) is in 
the lower half of the interior of the hand grenade first reaches the lower regions of the 
fragmentation body so that the lower region of the fragmentation body is preferentially 
broken up, while fragments or metal particles are scattered at a lower energy level in the 
upper region of the fragmentation body, in particular the "neck region" or "shoulder 
region" around the detonator head. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide a hand grenade whose 
fragmentation body is broken up as uniformly as possible upon detonation of the 
explosive charge so that fragments or metal particles are scattered as uniformly as 
possible over the entire surface of the fragmentation body, which finally results in an 
improvement in the fragment penetration capacity of the hand grenade. 

According to the invention, this is achieved in that the interior chamber substantially 
surrounded by the fragmentation body of the hand grenade is divided into two chambers 
superjacently arranged and in open communication in respect of each other of which the 
lower chamber extends at least over half the height, that is, length, of the interior chamber 
of the hand grenade and has side walls which are curved in the same direction and which 
project inwardly at their upper edge in the form of an annular rib, wherein the annular rib 
defines a cross-sectional constriction in the interior chamber of the hand grenade, 
intermediate the length of the interior chamber, between the upper and lower chambers. 

Detonation of the explosive charge which is in the interior of the hand grenade between 
the detonator tube and the fragmentation body originates from the detonator at the lower 
end of the detonator tube, when the hand grenade is detonated, and causes a detonation 
wave to be propagated in the lower chamber of the hand grenade. This detonation wave is 
propagated at least approximately normal to the inside wall of the fragmentation body in 
the region of the lower chamber, and results in intensive scatter of the fragments or metal 
particles of the fragmentation body in the region of the lower chamber. For the above- 
described propagation of the detonation wave in the lower chamber of the interior of the 
hand grenade, it is desirable for the diameter of the lower chamber to be of approximately 
the same dimension as the height of the lower chamber. 

Because the interior of the hand grenade is divided according to the invention into two 
chambers, and because of the annular rib which separates the two chambers, in 
conjunction with the surface of the detonation tube the detonation wave is influenced in 
such a way that a wave front is also formed in the chamber above the annular rib, which 
wave front is propagated as perpendicularly as possible relative to the inside wall of the 
hand grenade body (fragmentation body). The detonation wave originates from the 
detonation firing point in the region of the detonating cap, is reflected at the annular rib, 
which acts, so-to-speak, as a wave forming means, between the upper and lower 
chambers of the interior of the hand grenade, and is projected by the detonator tube 




against the inside wall of the upper chamber of the hand grenade body, whereby the 
region of the fragmentation body ("neck or shoulder region") which is disposed around 
the detonator body is also broken up and the fragments or metal particles in this region 
are scattered intensively. 

The effect according to the invention is particularly influenced by the height of the lower 
chamber in relation to the overall height of the interior of the fragmentation body or in 
relation to the height of the upper chamber. Particularly favourable results are attained if 
the lower chamber extends approximately over two thirds of the overall height of the 
interior of the hand grenade, or the upper chamber extends over approximately one third 
of the overall height of the interior of the hand grenade. 

A further influence on the effect according to the invention, specifically on the 
propagation of the detonation wave in the upper chamber in the interior of the hand 
grenade, is also exerted by the shape of the annular rib which separates the lower 
chamber from the upper chamber in the interior of the hand grenade. It is advantageous 
for the rib to be of an approximately triangular cross-section. The triangular cross- 
sectional configuration of the annular rib is preferably symmetrical with respect to the 
plane of separation between the upper and lower chambers, and is therefore in the form of 
an equilateral triangle. The side surfaces of the rib, which are towards the upper and the 
lower chambers, are advantageously of concave curvature. 

Furthermore, for achieving the desired propagation of the detonation wave in the upper 
chamber of the fragmentation body, it is advantageous for the constriction formed by the 
annular rib so as to have a circular cross-section, has a diameter which is greater than half 
the inside diameter of the circular cross-section of the upper or lower chamber 
respectively, which not only provides that propagation of the detonation wave from the 
lower into the upper chamber is not prevented but also avoids (in conjunction with the 
feature of the triangular cross-sectional shape of the annular rib) an excessive 
concentration of mass in the region of the annular rib, and thus non-uniform 
fragmentation scatter. 

Finally, the shape of the detonator tube also influences the effect according to the 
invention. It is advantageous for the detonator tube to be of a tapered configuration in the 
region of the upper chamber of the hand grenade, in such a way that the outside diameter 
of the detonator tube increases conically in an upward direction. Thereby a central, 
conical reflection wall for the detonation wave is formed in the region of the upper 
chamber, said wall being coaxial to the axis of the hand grenade and tapered in the 
downward direction. 

The feature according to the invention that the lower chamber has side walls which are 
curved in the same direction is intended to prevent the detonation wave being dispersed at 
the side walls of the lower chamber. However, the side walls may show minor deviations 
from the construction with curvature in the same direction, such as for example moulding 
projections for producing the fragmentation body by injection moulding. 




The effect according to the invention occurs in a particularly clear manner in a hand 
grenade in which the fragmentation body comprises a multiplicity of individual metal 
particles which are preferably embedded in a carrier layer of plastics material. 

BRIEF DESCRIPTION OF THE DRAWING 

The invention is described in greater detail by means of an embodiment with reference to 
the drawing, without being restricted to this embodiment. 

The drawing shows a hand grenade, with the detonator head and the detonator tube in 
side view, but with the hand grenade body in vertical longitudinal section. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

The hand grenade shown in the drawing has a detonator head 1 to which a safety lever 2 
is fixed and secured by a pin 3. The safety lever 2 holds a striker (not visible in the 
drawing) in a stressed position. A detonator tube 4 is connected to the detonator head 1 
by a screw connection, and includes (as viewed in a downward direction) a primer 
capsule, a delay composition and a heat-ignited detonator. 

The hand grenade body shown in cross-section in the drawing comprises an outer casing 
5 of impact-resistant plastics material, for example polyethylene, and a non-spherical 
elongated fragmentation body 6 of plastics material, for example polystyrene with metal 
particles embedded therein. The interior chamber of the fragmentation body 6 is filled 
with explosive, for example TNT, PETN or the like. 

According to the invention, the interior of the hand grenade is divided into two chambers 
7 and 8. The lower chamber 7 has substantially smooth side walls which are curved in the 
same direction. This also applies, in the embodiment illustrated, in regard to the upper 
chamber 8. The two chambers 7 and 8 are separated a cross-sectional construction 
intermediate the length of the interior chamber, characterized by the side walls of the 
lower chamber 7 projecting inwardly at their upper edge, in the form of an annular rib 9, 
which defines a periphery about the constricted opening that establishes communication 
between the upper and lower chambers. 

In the embodiment illustrated, the lower chamber 7 extends over two thirds of the height, 
that is, the length of the elongated interior chamber of the hand grenade. Accordingly, the 
vertical dimension of the upper chamber is one third of the height of the interior of the 
hand grenade. 

In the embodiment illustrated, the annular rib 9 which separates the lower chamber 7 
from the upper chamber 8 is of an approximately triangular cross-sectional shape, while 
the side surfaces 10 and 1 1 which face towards the lower chamber 7 and the upper 
chamber 8 have a slight concave curvature. 



The lower portion of the detonator tube 4, which contains the detonating cap, projects 




into the lower chamber 7, so that the detonation firing point is approximately at the centre 
of the lower chamber 7. In the region of the upper chamber 8, the detonator tube 4 is of a 
conical outside configuration, which is formed by a cone portion 12 of wood or plastics 
material, for example polyethylene, which tapers in a downward direction and which is 
pushed on to the otherwise cylindrical detonator tube 4. 

It has been found that with a hand grenade as in the illustrated embodiment, on the basis 
of the technical affect described in the preamble to this description, it was possible for the 
fragmentation penetration capacity of the hand grenade to be increased by more than 
10%, in comparison with a hand grenade of conventional structure with the same 
explosive charge and the same number of metal particles embedded in the fragmentation 
body. 

***** 
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